Observational Study-methods

Stand selection and plot layout: 
Stands were selected to cover a range of ages from 6 to 20 years.  Stands were not selected if they had been slashed/released in the previous two years.  Areas within each stand were chosen that cover a range of density, i.e. transects were laid out from low (gap) to high (matrix) density conditions.  Three plots were established along each transect, one plot each of the:

1) low density “gap” (1-3 crop trees/plot),

2) medium density “transition” (3-4 crop trees/plot),or

3) high density “matrix” (4-6 crop trees/plot)

In mixed species stands, plots were placed in a “mixture” (3-4 crop trees/plot) instead of the “transition.”  

To avoid confounding factors such as diseases, etc., stand areas were not selected if the area, for example, was infected with rot pockets, compacted, or had existing hardwoods that pre-dated crop trees, etc.  Three transects were set-up in each stand and three, 5 m radius plots were established along each transect to encompass variable densities within stands.  Plot boundaries were flagged and plot center marked by GPS.  For each plot, % slope and azimuth were recorded.  Crop trees were measured in each plot if ½ the tree stem fell inside the plot and trees were greater than 1.4 m in height and 2.54 cm in DBH.  

Crop tree measurements:

Tree species

Tree vigor (healthy, forked, broken, diseased, dead, rub, herbivory, bear, etc.)

Tree location (0, 1, 2, 3, 4 side(s) of tree surrounded by other trees) 

DBH-cm (marked at breast height with red flagging or orange spray paint)

Total height-m (measured at top of tree)

Height 2001-m
Height 2000-m
Height to base of crown-m (at least 3 quadrants of tree having live branches)

Crown radius-cm (measured from middle of stem out to edge of foliage in 4 directions)

Lowest live branch (considered lowest live branch if needles were still on and not dead)

Branch height-cm

Branch length-cm

Branch diameter-mm

Branch angle-%

Natural regenerated conifers and hardwood tree measurements: 

The following measurements were recorded for trees >1.4 m height and >2.54 cm DBH that fell within the 5 m radius plot. 

Tree species 

Tree vigor (healthy, forked, broken, diseased, dead, rub, herbivory, bear)

Tree location (0, 1, 2, 3, 4 side(s) of tree surrounded by other trees) 

DBH-cm (marked at breast height with red flagging)

Total height-m
Height 2001-m
Height to base of crown-m (3-4 corners of tree having live branches)

Crown radius-cm (measured from middle of stem out to edge of live branches in 4 directions)

If trees were clumped and the middle of the clump fell within the 5 m radius plot:

DBH-cm (measured all stems >2.54 cm)  

Total height-m (measure tallest stem)

Ht to base of crown-m (3-4 corners of tree having live branches)

Crown radius-cm (measured from middle of clump out to edge of live branches in 4 directions)

Understory vegetation measurements: 

Four, 1 m radius subplots were set-up 2.5 m off of plot center of the already established 5 m radius plot.  In each subplot, % cover was estimated to the closest 10% (also <1 and 1-5% noted) for all forbs, fern, grass, sedge, moss, lichen, shrub, and tree species.  All vegetation was identified to species except moss and lichen, and several hard to identify grass and sedge species.  Moss was classified in two ways, ground moss and hanging/tree moss.  Stem lichens were not estimated.  Height to the maximum leaf area was measured for all vegetation >0.5 m (i.e. fern, shrub, and tree species).  Forest floor was quantified (%) for any cover that would deter vegetation from growing in the sampled area (i.e. rock, boomer, and tree stump).

